























































































































































































































































































Distance 2 5 35 5Q 80 100 (m )
Subject
M 土 SーD M ア S.D M ア S.D M ア S.D M 土 S.D
(msec,n=10) (msec,nコと10) (msec.n-10) msec,n=10) (msec.n-10)
T.A 161 32.1 133 むL.l叫 152 50.2 223 69.6 193 86.2
N.A 161 83.9 163 52.7 262 60.8 253 80.8 233 91.0
J.H .M.T 191 61.3 193 山7.3 152 10.4 223 41.6 203 82.6
{m ) 旨‥昌 201 65.5 223 51.0 2H2 叫9.6 293 山0.0 2^3 54.7
181 62.叫 203 60.1 212 37.0 273 66.3 263 66.5
M土S.D
n-5)
179 17.8 183 35.3 204 50.6 30.8 227 28.8
A.S 161 55.2 193 36.8 192 58.8 263 96.1 2む3 93.6
O.T Ill 71.7 213 *5.9 192 56.9 213 85.1 233 80.6
」.H. U.R 171 58.0 163 67.5 202 55.5 303 78.0 283 87.3
(日 豊‥ご 1叫1 57.6 133 55.5 152 58.1 183 57.7 213 57.5
151 5叫lL 163 31.S 1*12 76.1 213 38.3 193 67.5
MアS.D
n-5)
159 13.0 173 30.8 176 27.0 235 47.6 233 33.9
U.M 115 4川 l0 150 38.2 l仙 4Q.2 128 31.1 150 35ー5
U.ど 88 39.3 124 41.6 109 65.5 147 30.9 1小9 小6l7
A dー M.A 148 39-9 91 50.5 139 47.4 157 *7.3 179 32.0
(m ) F.UD A 108 勺5-6 104 勺3.7 89 5小.○ 1山7 30.9 1り9 25.1
135 16.也 160 叫7.3 161 山7一斗 178 49.1 190 勺1ー3
MアS.D
n=5)
118.8 23.1 126.叫 28.D 129.0 29.7 151ーl| 18.2 163.」 19.6
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This study was conducted to examine a simple method to record the relations among
velocity, step frequency and step length in a-100-meter run with a: hand-operated stop-
watch and a measure according to the results of the previous paper on the relations
among them.
The errors in timing using a hand-operated stopwatch were also examined here
compared with the records clocked with an electric timer.
The results were summarized as follows;
1) The velocity, step frequency and step length curves gained through the simple record-
ing method with a hand-operated stopwatch at different five points (25, 35, 50, 80,
100 meters from the start line) and the actual measurement of step length were
compared with the curves gained from the basograms measured in the previous paper.
As a result, almost the same curve patterns were obtained although some problems
were left, for instance, because of the records timed and measured at the respective
points were the mean ones, and the errors in timing with a hand-operated stopwatch
which are mentioned below. This simple recording method, therefore, could be utiliz-
ed m the daily classes conveniently and effectively in order to let the students grasp
the progress in their own running.
2) A general tendency was found that the records timed with a hand-operated stopwatch
were shortened much more than those timed with an electric timer. The errors in
timing were greater when the timekeeper was a junior high school student (i.e., the
records were shortened about 230 msec at the 100-meter point) rather than when
the timekeeper was an officialjudge authorized by Japan Amateur Athletic
Federation (i.e., the records were shortened about 163 msec at the same point).
Also, another tendency was seen, whether the timekeeper was a student or an official
judge in this case, the farther the recording point became, the greater the errors in
tuning would become.
3) The errors in timing with a hand-operated stopwatch by a junior high school student
were varied both intraindividually and interindividually. In order to reduce the
variance to a minimum, it should be of great importance not only to make the students
familiarized with the recording method, but also to make the same timekeeper record
the time of the same runner at the same point.
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